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nmm 1 i T^-^mt . ±s5x->n-'ik . 

FJIk . -«bWlinET«^-/l' K«fcWRWfc 

itasiifc y - H»*k , is y - FSfeoflttacttain 

fc8»S*ifc«Tr«fik*flttTfc9, KEy-HW* 

k ^^mki-s«s«£!Ji3j6*sa«i»a^^-y f. 

[ IS^JI 3 ] ItflB 'J - F3Wfo&«kf7*-/WJWfc£ ^ 
X'H y , Kt7*-yl«{fo&H»IBT«i'-/U KJK0JW8 
otfflCJEMtSfvt m £ fc £ WBk * 1 Xfi 
2(cCtt«)tt^SaM^9lia»(^'y F. 

;u *m<WM<r>&mzBlSi.l£ tiX -Z fc k -f S 

mm w>h3<?>\. 1 mzimnwmmim. 
yrik, Khy*^Aurjittto-»«5iBtta« 

Ik h y */HWWS*BS««l*T** C k £ 

mt . S@Mmi^CUI^tttr-*f^9fi«tt»KIHk &IR 

-r k mmt *-* sraaa 1 *» 1 4 <ov ^-r 1 «(caa 

<OS^Si5i3&maSKa^^-y F. 
[000 1] 

X? F 7>f 7 ( H D D ) 0 . SSI** 

««Bk awsrrtica#i* h >*)vmMmt)& ( tm 

R) S^X(iStt*f6]«SSii3aSE^ias^fiR(jm (C 
PP (Current Perpendicular 



to the Plane) -GMR)IfJI^<:B 

fsmsm (mr) ssnnam^-y kcbw*. 

[0002] 

[ft*OSffi] HDDgB<0»fc*fcfcffoT. iOffi 
8BPP4 - 1 0 3 0 1 4 ^HMR) ^\ TSPSSKttSKl 

/iraEttA»i/±»3iaEttaB»Bk m %,mm.frt> 
tih GMRm?<r)-nx'h Ktmzamsffik mmxwz 

ffitl&CPP-GMRm? miti. VI. P. Prat 
t,Jr et a 1 , "Perpendicular 
Giant Ma g n e t o r e s i s t n c e o 
f Ag/Co Multi layers" , PHYS 
ICAL REVIEW LETTERS, Vo 1 . 6 
6, No. 23, pp. 3060-3063, June 

1991) imsztix^z. ztibnamt. «sk 
mmmtrSixmi&HmKGMRm? (cip 

(Cur rent- I nP 1 ane) — GMRS^f ) IZ 
±S5tBtt»Kflfc:*$*t4 r T35j SI/ r±S5j ktt. 

««kw{aswfs?:^-rfflisr-j)0. -mz. m&z& 
^mnn. &w#±&x'i>?>. 
[0003] iaui. -fm^mm^-thc i p-g 
mrs^^abs (»jjs) nfofrt>nfzmx'b&. 
[0004] mmiz&^x. 1 otiTSSx-^Ki. 1 
i immtmx'BfS& tu?m** v-rm* 12 12 t$ 
^ntts^» ( 7 y-i) /iwstt^wf/igRfiJKtt 

SHMI (tfyHl) /KSSSttiiRlkv^ 
^^GMRKlMc. 1 3 tttmtf®X'Bf8. § il^±gf! 

TXl. 1 6(im©15r-?-n-? f njSLTV^. 
[0 00 5] -bVXSg[<iGMRS«ftl 2<0«ilfflk 
WtcSix, TSaV±S5y-;P h'll O&tf 1 4 k G 
m r««# i 2 k iiT&m/l.®* + •/ rii l Rtf i 

[0 0 06] dOia^rC I P-GMRffCti^t. 
H/M-y^k^roTVil). 

[ooo7]i22ii, -mmmmzGtzTMRm? 

X«C P P -GMRffJ AB S^f6j*^S.Jt0-C*> 
4. 

[0008] PlHtfc WC . 2 0 Ji«g«ffl^TSx- 
+ 2 2«iTS?3$»ttS)S« (7'J-«) /h> 
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ttS^fc^o^JMI^fcfc&TMRaJBtt* X<iT 

mm < k y hi ) /R^ettftisa t 
s<i^«a«ffl«)±aMf 7 2 4 »im«fflco± 

S5i/-;l/HJg. 2 5li>\-F><47;MK 2 6(itt»H' 
2 2a(iTMR«il«cX(iCPP-GMR«a«: 

&e>ntnm£id'>xK- W rxm 2 sumzm&z 

[00091 i^>J:a*TMR3)HFXUCPP-GMR 
fc»fcTWi^-A' H« 2 0 at^ia!y-/l' HI 2 4 w 

mmtmmixti*). ^ot. ¥*7 7if*>KiNM 
h zt%< m\ •? rit^m^^mx-h & . 
mm%%z*miz®±.-?&zki)*ifmx'$> 

COO 103 HDDgBfcfcWTte, zcoxozmm 
[00 1 1 ] 

imffffltizob-t&mm H3<ic 1 p-gmr 
m^mmmmx-h*). ^fiTMRjg^xttcpp 

- G M RSH^flSiaHaT* & . 
[00 1 2] 03A^BJ^>*^J:atC, CI P-GMR 

R G M r tf#£tSO*T'*> 9ffltHM*tt££fl:3-&4 

&*<<^ H4fr&aj|£0»0>J:d(c. v—/PH®S:mffii: 
LTflJffl-f &fSitOTMR3i?X<iC P P-GMR3H? 
Kfc^Tti, UJ^^SfcTMR^XteCPP-GM 
R3R?0«flfffiftR T m r Wttfc^-^HTOWfY/t 
y?VAC s h , e 1 d &tfTMRfil^Xl±CPP-G 

MRS^g(*^^^v^yxc T M R tf^RtLTfe 

0, ztit>ffv-'*x7 4 ji-tzmm-mbK-oxm 
mm&m i<%klxl£o. 

[0 0 1 33 lot. *8ffl»BWii, ffliBBWttS:* 
tS{C|6]±-fl.;i:* J T^I.. «i.tfTMR#PXIiCP 
P-GMR*?£m*:. MRSfflRffiftVyKSIitlt 

[00 14] 

[»atwifc-ri>t»<o^a] wmzxtat. t»x 

vrntzmfumzmmLxBtitetixii*) . nmmzmw. 
■mtzwmtii m Rnmtbk . -sa*«±»x-^ h 



c o »j - h ^ftoTS? h a±t:fflaw 5 Mtt<Dm 

Stf'hS < =5ri> J: 5 iZJ *f - - y ?Z tix w h M RWM 

[00 15] *%.mz£tl&. Tit HI 

t. T»y-^HJB±WI«S*i«raitt»«*«T» 
**v7Mb. T&**-yTia±lzmmBf8.2tiX}3 
0. 8WBtSE*l6lfc:«8l**85*i6MR«JBflci: % M 

Rnmfc±£waMtfLZix&mwmfc<7)±M¥v ? 

«B*«T»>->I/ H«K«»«{C««Siife U - H*fc 
t . i<oy - H8fl«0fl!!ffifcmfcWfc:88S fifcsg^m 

w?-->?zi\x^z>MRmmfm8>^"; h*« 
[ 0 0 1 6 ] y - mmT®'>->i> H«±(ctaatt6 

aW^BW^/h £ < & & J: ? £ a- ? - - y ;/ $ ftTV > & 
fcft , TS8^-/U Hflfft^ai/-^ HJHSm-vAV 

fc'v •■/ H<offliS3S1*tt*qr L < 4 . 
[ 0 0 1 7 ] H5U04fc^LfctSHi0Bfc:*j^-C^- 
^HWS^-v/^^yx^'Cs h i e 1 a = 6pF(?) 

0. 06<i|5|t:<ll4fc^L^ffilHlSgtcfcv^T>'-yl/ 
VJm<n*Ws?>XWC s h i , 1 d =1pF(7)^ 
-^Hfcttl.^-/ Hai^^^aitttS-^-fHT'fcS. 
fcfc'U TMR^XWCPP-GMRS^Jf-VA-x 
^yX{iC TM R=0. 0 1pFi:t. aj**FK«« 
$ill.AW(Sl OMQttl,. 
[0 0 1 8] 05*^0fl<c>*^<J;3(c. x-;PHS^O 
df^/NV^yXCs h , . , d = 6pF?)1§£ s JIJ^^ 
3dBffiT-f£#-y h^7ig^f c*i, Ig^ffitaR 
TiiRWIWctf'Jtl^U fc>500MHzi:1- 
4^!6(={i, ^ffiCtRr mr^ 5 OQWTfcLSrt-m 
»f ^^^v^. 100Gbits/in2 ULh^ieii^S 

[00 1 9] ZtUZftlX. @6»t>mt>1l*>XdlZ* 
y-/l,«WtA , -/i'yXC s h i = 1 d = 1 PF 
^^fifiiRT M r * J 3 0 0 QtLfCftot t f 
c>500MHzt-rS-fcA^Ttgt^|,. iU*>, i^- 
/I'HJlBKOdE-^^^yxCs h i . , d 
- 1 (c J: 0 . m^mURr M r ^-HJ-tHS^Iffi=3:3 0 

0Mj±x'f>->x{>mmi5n^-v mmom&zwi 

hZbtfX'Z&cr)X'}>&. ^rfe, TMR^ 
XJiCPP-GMRS^^fA'/NV^yXCTM R « N 
v-^Hifltl^A'A-^^^Cs h i e i d fcJtLT 
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[0020] - mm* V7*-n>mfo*$A,x-a 
o . t'T*-)umm*T&i'->\'\<m<?>!?m<?>{>i.mzB 

t'T* -/l^tttf Y^*\>Vs9 <7)ft faWM b (4 

s h s e , d &±mz{mtz>zttf?z&. —ffltiz. 

T^-n KJ§ ZBfiit h Zblzi.*) *<?)miz&m< 

Bit&ixx Lt o T®is->\s\<mizmi,mzmm 
[oo2i] y-K*fi6«£Ta*. Tat^-/PHi<^h 

[00 22] Ky^M'JTJli:. CKO 

h y^n*'j rmz&ts-ftvmmmimb ^mtti 

TMR«0«rC'*>&*\ X(4#Htt&«JIfc. «rw« 
tt$WB*8tr-»<TO«tt«BWi: fcfittfcC PP- 

[00 23] 

imnmm&m] m7te*m<?>mi<?mmmb 

IX. MR>M hX(4*o-h>M hSJftgJOIftfOTM 

atf'j - mmttm&zmmiizTpi-smmx'i) 

9. E8(iH7cOA-A^8ffSll-C-*>0. 09J4H7O 
B-B&|St®0T'&£„ 07T1iT»^-^H* 

[00 24] Zilhcomizii^X . 7 Otiia^L'SrV^ 
«Uifc:««»iiSS<ifcSflHltfflOT«^-/I'Kl. 7 1 
«T»i^-^HJB7 0±ti«)TW>'-/l'HiH7 0 tm 

*Hitf>T»¥* 771. 7 2itTm* 7717 1 _Bw 
Sl^fl/^-^y^^Sn-tTMRSIfl^. 7 3(4 

fc tTMR«ig«c7 2±CK«#*3*lfc#»tt 
«W«ttc J: 4«WWI*>J:«** ••/ 7® . 7 4 {4±»^ 
^7717 3 _WC d W±SP^+ -y 7« 7 3 1 (3* 
ilLrSS^$^«fiafEffl«0±gf!^-/UH)l. 7 5 
(4&K$W<0£y>cryNM TXffiftSrft^-f 6>^- h'/sM 

. 7 6 (44-& < i TSiS^r v rmnhX'h-y 



SffeS^-V "/7®. 7 7(4TSPv— /^'17 0iWlfc 

i oteiMwr 7 8 tigs?* ? rm 1 6 

±T*->T±»^ y7*Jf 7 3&tf±SBx-;UF!7 4 
O^«t»*Sn«:lll2<0iei»*J|. 7 9(4-WF& 

^-^ hi 7 0 xitr&zv y rm 7 i izmmztm 

SfifcSI 1 <0t'7*-/l^#. 8 0(i-48#SSS 1 0>t'7 

7 9 omizmmizimii n^m « u - 
8 1 am i to 'j - h-s?ft 8 o offia*«iiswifc: 

«5«S*ifcJBl<WF«ff (JJWt-y H) . 8 2J4-8 
tf±SISx-/i, H JB 7 4 fc«SWfc:iaas 2 <7) y - 
KSItt. 8 3 (4-Jgtf 2m- YmW 8 2 Offiflfct 
fWt,z&m2tltz%2<?>t'7*-ll>m#. 8 4Ji-M# 
»20tr*-;M»*8 30«Wllfc«R«t:tjNKS<ife 
S3«)'J-H3H*c. 8 5J4JB30'J-H9*8 4«)ffl« 

tfvmizmmtit&2<7)m-%& (mw*v h> $■ 

[0025] TMR«lft:7 2(i. H(C{±^$itTV^ 
V^, R&BSffiSlBUI. T«B5S«ttSHWi (tf^H 

Ji) , h >*n,/iv 7mm±.mmmmm 

[0026] ±«sfi«ttniRv ( 7 o-m) a. 
ut. mmmizpsm ix s guzmitom m*>z> «t 

US. 

[0027] ■F»^-;UH*7 0aV±«^~/l'HJl7 
4(4. N i Fe (y\'-7n>f ) . -tyfXb. CoF 
e N CoFeN iX(4CoZrNb^c7)#JifilitX(4^ 
JiflBiT«lSS<l*. §liS(4. 0. 5-4 xim. if * L 
<(41~3/inrC-*>S. 

[0028] TSP^A' <*rm7 1 S^±gi5df-r yTJl7 

3(4. im&m##m. mmra. c u , ak a 

g. Au, Ti, TiW, Rh, Cr, In. Ir.M 
g. Ru. W. Zn. P t M n^j L<(4Ru RhMn . 
Z.li*tl!>*te&Cm&Ztll. P¥(4. 5-7 On 
m, tf^U<(41 0~5 0nmt'J>.2.. 
[0029] TMR«Jltt7 2fctJtt6T»S88tttlllB 
JB (fyFJl) a^±a5»«ttfSBUl (7'J-JB) (4. 

ey^wm-c««t * - i: l < . witr , 

Fe. Co. Ni. CoFe. NiFe. CoZrNb 
X(4C o F e N i ^m«ffijSX(4^Jl«it^fflV^fL 
*. Tas&SBtttfli/g (tVHl) c7))gJi(4. 1-10 
nm. »it<(42-5nmt-i>l». ^OKW*W< : 5r 

H^O. MW*W< : 5rO-r#*&tTMR^I:^*^-r 

s. ±imm&m®m (7»j-«) ^kj?(4. 2-50 

nm. $f£L<(44-3 0nm-t'J>!,. ^C0^f*<il< 
* fc ^ y HSfmcoai^ A { ®T L*>oy^7^ 
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wysjxwtzktxiiiJwT&g&tfMXi. mm 

[ 0 0 3 0 3 TM RfSJlft 7 2 izmi h y*)VA V 7 
Hit. A1 2 0 3 , NiO. GdO. MgO, Ta 2 0 
5 . Mo0 2 , T i 0 2 XiiW0 2 m*bffif8.Zilh. 
mmii. 0. 5~2nmggT'J>l>. CWhW^A'J 

[003 1 ] tmrsji#7 nza^h^mmmm 

it. MitfPtMn, RuRhMnT1MjS§itS* 5 -e<7) 
te6~3 0nmgjg-e£l>. 

[0 0 32J Igili^f-v yTJI 76. mi^)l&M^177 
&^2^^*«7 8{i. H&WK«A l 2 0 3 T18 

[00333 mi Mfm2<r)Z7*->l>mfo7 9&.XS8 

3. mis m2AT/&3<W-m#8 0. 82RX/8 

4. Mv^m i mm 2 nffiTism (mwu\*) si 

%.V8 5iZ. Cu.Al. AuXUAg*T«jKS*l. 

5. fctfU -«tf±»i^;PKJH7 4C«SM«c!g8 
$*VO^JS2cDy-b'gft8 2$:. dtf>±S>'-/H* 

ji 7 4 1 h ttm-c»« IX t J: V». 

[00 343 *£M3BSSfc:i5ttSSB£siM V Hi. T 
gi5^-/l.h'l7 0XJiTg|5^r-yr«7 l±tfiBLT 
l>SSS2<oy-Kgtt8 2 (aV-f-<OT<OJ:»^yr 

»7 3) mtfm£*)m<®&iitix^&zbx't> 

[00 3 53 01 0(iMR/W bXliXu-WW YW 

w*c*-r¥Bisrr* o . 0 1 i ueo i o <r> b - b wsm 

WChh, Z.iKh<nW>zii\\x . flfj£Lfc07--09<y} 
* 1 *>H$Mto%&t R**>flb£SS£(iH bSJffiff 
*#ttS*vO>*. 01 OHiK$ixTv^J:^(^ t£* 
li. -WlMis-iV m 7 4 fc*«»fc:S»$*ia»o 
W®tfm 2 <ry \ZT*-)\,mW 8 3 izw*mz%® $ 

2 0) 'J - Kgfle 1 0 2 ( atWR9±$* a- -y T« 
73) A*. C1^2<7)t'r*-;^*8 3<7)i|Si:(ia'(lI 

[00363 ®7Rism9bzhL>mi oawai It 
zmttiimbfrtzhj: oiz.mi nmmmx- 
m2<r>v-m#8 2<Qmw*<?>m2w-m 

#l0 2<Dm£*)i>±miz®<&mznx}i<<). ztiiz 
X 0 , T&is-/l> VM7 0X&T&*?\ -v?m7\ tctt 
fi-f &±g&x-/H<JI7 4<7)«ffiS:W-rSg?^ffl»A { 

0 atf±gBx-^ Y-m 7 4 f§]<7>* -\»y\*>- 9 V* c 



shield #'h$<&£<0T\ SRBA^-y H<0JHtt 

[00373 07 K^-rrt #m 1 *4ttt»Ba«£. 
TS5x-/U H«7 OXteTSB^-v y 7*J17 1 ±tftlt 

^•VA'^^tLT«|g1-|.«SffiaiiS = 7 8 1 Oxzm 
2 (CADfcJifHM) T$>0s T*i'-/H«Ji7 0 
a^±IP>'-^H«7 4^C0^-r>'^^>XtiC s h 
, e , d =7. 9pFT'*>r>. *v h*7««dRttf c 
= 154. 9MHzt'J,oit. fcfc'U TWS'-JH 4 * 
7 0 at^±SSv— FJI 7 4 ra<0ffig|(i 1 1 0 n mX$> 
0. -W*>, Al 2 o 3 lZ£&tm&<Dmmt5 2n 
mX'h*), U-hHI**&TMR^K*>fflKU;R 
hca = 1 30QX'hh. $Nfc. i/-J\,mf3*Wio 
9>XC S h i e i d RVtivYJt7m$Lf c(i. H 

asLTttmT^ttfjff-a-ri.. #j*.(;f#-yb* 

7fficm.f c(if c = 1/ (2kR HG aC 

Shield) 

[00383 0 1 oiz^i-mktm^^. s= 

10230^m2 t'^O, C s h i e i d = 1 0. 2p 
FT'J>0. f c=l 2 0MHzT*-5fe. 
[00393 01 2tt±j£Uzm 1 <7)Hte^!ia^f^ 

^•y h'Ml^tta!*^)S2r*n.TMR^-y F$:»c 

*o. hi 3«hi 2<omt:iim.Lx»t:mssmm 
mmmw&zmmx'hh. 

[0040 3 ffrfcUtTMR'Vy KJi, -e<7)TMR«fl 
^'Tffelfc UNiCrOnm), S^fiSttSM 
tUPtMn ( 14 nm) . TSK5SffittSKil (ty 
Fl) tttCoFe (2nm)/Ru (0. 8nm) 
/CoFe (2nm) , hy*JWVJ7Bt LX A 1 O 
±tfSfeOM»iRl ( 7 'J-M) t IXC o F e (2 
nra)/NiFe (4nm), ^v/TMb tTN iC 
r (3nm) iHI&«lU:fM£#LT^f>. 
MRam»i^1S* { 0. 35X0. 35jum2 T'*>0, 
RA=1 5Q)um2X-J>0. FIBBEfKtt 1 1 0 
nrat*0. Al 2 0 3 CJ;!)&*ittOlB|ffte5 2nm 
T* 9 . 'J - KISSr^OTMR's.-y K Officii R H g a 
= 1 3 0QT-*).!.. iOTMR^-yKfc, K^r-fX^ 
Sr5400 r pmT'HieS-ti-. fgr = 3 5mmO&g 

[0 04 1 3 01 2at^01 3*>4.B/1^0j;a{C. as 

2w-mm2<om<m&<r)m2w-m#i o 
2<om<j: o fc*Mfc«<R3ts*ifc» i <r>mmmx 

ti» C s h i . , d «»10. 2pFA>^>7. 
9 p FfcffiTLTfc 0 . ^-y K<0«SjdM«tt* t *flUcrt 
±LT^&. ^rfc, D5 0ffl^ov>Tt>, t&fcj$ffi<01 
94kFC 1*^24 1 kFC I t;Ht»ftiL 
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X^h. 

[0042] 111 4li*%,ty<?>%2<?>mimBtLT. 
MR>M bXte*n-WW bffigflOIil&^TMRSiS 

-K*{ttM^j*fc^»fc^¥BHT*9» 01 
5(i014<7)A-AHBrffiHT'J>O, 01 6Jil214<9 
B-B«BfBSHT*6. $r*$. Hi 4X'ltT&->- *H 

[004 3] £OS2<9gi»B8M±. TSHf-\"y:rJB7 
Uifc:aMISiv^--y^»JSS*ufeTMR«WI*i 
4 2RW\- KA4 7XJI 1 4 5<?)fflktfm 1 «9§IS&& 

l<OllSMifc:£<l§]«T'fcS. ftot. 014-01 

[00 44] fH2(0m&BBIiZii^Xii^ TMRaifls 
1 4 2 03l*flWr«*«. TSWf -v v TM 7 1 flft>& „ T 

pfxmm^titz^mtmt^x^h. >\-wrx 
H4 5<i, TU¥wrmii±.izn.m%ixx^h. 

015tfcftl>> 14 2a(iTMR«lfrl42 
WMSS*^^-H^MTXJg 1 4 5*fl(cWfB(C»o 

[0045] ^ tfos 2 <n$m&mzt5\i h tnmom 
m. *ra. mm. ^m^Rv^mmmz^xa. 
irc* Lfzw, i comtmmco^t mmx-bz . 

[ 0 0 4 6 ] 12 1 7 Ji+f&HJfcogl 3 c^fl^ffifc IX. 
MR;W hXliXO-^W hflMMolflWTMRSBf 

-KW^^^jftfcWftWtCSrTTIiiBrc* 1 ). 01 
8Ji01 7«OB-BHBtffl0t*3 ! >S. 01 7X'it 

®ztix& o.0i 8?i±±.mi'-ji>}<mcD±. : ¥ffi£ <o 
±m<?)m<7>ffijktf®&ztix^& . 

[0047] dWm30HJfe»©tt>^T{i. -8*U: 

ki 7 4 ic*jRwe»«3*ifc» 2 w y - m 

ttl 7 2. -ig*<SfS2?)'J-K3Sftl 7 20fiM£ttftt 
WK8^$ft£SIS2Wt'7*-;Ugftl 7 
SS2?)t'7*-^§5ttl 7 3«>fl!flefctt*OTtcStt£*l 

3 o «j - m# 1 7 4 ornmK & 1 xwn 2 <rm 
tmmcom&tmKox^&wfrX'h*) . -e^ffi^jt 

{i^lX<SS2<0|Q£»©i:^<|5)«-C'*l.. Sot. 
017^1/01 8 tfcV^TJi. 07~09X«:01 4~ 
0 1 6 t P^OfgjSgSKliPl tSfl&fiF W+£*lT O 
6. 



[0048] fcgtSJ&flStfcfcftSfi®**^ V Mi. m 

2<ot'7*-/i^tti 7 3*^8?^- ;i-h-Ji7 omm 
coQ.mzBf8,ztix^hzti,zg>&. u»fc,*2*>y 
- mik 1 7 2 (ay r -?-<oTw±^A' vrmi 3 > 0 

1 7 4 1 fH 2<r>\LT*->vma 1 7 3 1 (DfSZmizW. 
&WfcJSX,T'Hl>. ZMzi.*). T^^-^H«7 0X 
liTSWf* -yTJ17 1 £*f|6]-f S±gBx-^Fjl7 4<7) 

?>*£SI. Tg?i^-;i'H«7 0av : ±^^-;uK«7 4ra 

mm^ y K«>«aR»tt3&« J: 0 m u < iflLt-r 
[ 0 0 4 9 ] 0 1 7 \,zm-t^t%m<r>%mmm.(om 

TSBx-A- 7 OXtiTSS^f-v -y 7*1 7 1 ±fc<i 
StS±gS>— )V Ym 7 4<r)W$LttthU J rt<mm. 

m>*** s s9 1 Lxmfct&nmimtes = 5 8 8 0 

/xm2 (CADICA&iWfi) T»5"-*K* 
7 0&tX±^^-;l'F®7 4ScOJf-vA-^^>'X(iC s 
h i e 1 d =5. 9 P FTS>',. *>vh*7mmii.f 
c=207MHzt'J)^. tot'U T«i^-^H«7 
0 RV1.& YM 7 4 IflOEKIi 1 1 0 n mX'h 

0. -e<7)o*> s ai 2 o 3 tz±ht&m<Dmmi5 2n 

HGA = 130Qt*S. ^rfe. v-^Klia#A'/N'x 
^>XC S h , e , d &t/^-yh*7ig^tf cti. H 

7jf&S(f ciif c= 1/ (2iR HG aC 
shield) a»fcffiBTS4. 
[00 50] [21 2X1^01 3*^h«^*^J:o{C. S 
2<7)t'7*-;^ft 1 7 3*>Tg?>— Kit 7 OOftfl 

- 1 7 2 *<±s m 7 4 1 « 2 0 t'r*- 

7 3koi8I*IW>fc:BDIIWCtt^^6»3« 
KaBBBTtt, C Shi(li #tt*ttffi<01 0. 2 P 

fa»4>5. 9pFizi&TLxto*). ^.vvnmm.im 

tfXMlZfaJtlX^h. ^fc. D5 0«COV^Tt>. 
mmcoi 94kFC I*>^3 4 5kFC I tZtlh± 

®tzto±.lx^&. 

[0051] zcom3<7)mtmmi,zt5im:<7)tiie>ffi 
«r»Lfc» 1 x<i^2 (omimBoiSr&k mmx'hz . 

[ 0 0 5 2 ] ® 1 9(i#ftBj§O3i4<0S!Sfe^!Bfc tT . 

- YMikwwwm: WB&mz*-f¥wmx-$> 0.02 

OUSl 9coA-AHBrffiH-C<bO. 02 Killl 9co 
B-BHBrffl0T'ftS. 01 9T'«TgSv—;UH 
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0.020 Rl/m 2 1 -C*i±«5/-/U HSOi^ffl <fc 0 

[0053] d^4«0Hife^S(Cfc^T(i, TSBx- 
;U HI 1 9 OXiiTSffi* * 7 7-1191 <7)±g5>— )V K 
■ 7 4 ±»^-;PKJi7 40«i: 

-•waR"-* hji 7 4 tzranc&asftfcfls 2 « 

'J-F8K19 2. -«* 5 ^2C0'J-K^*19 2^ft!2 
«Uc*jRWKiS»SnJtJII2«)t*7*-;W»«:l 9 3& 
^-3g* < m2<Ot*T*-;l^«cl 9 30ft!!«{cm^WtC 
£83 fifc * 3 <0 'J - FflWfr 1 9 4 Oft&tfg 1 XtitS 

ttx?mmtm 1 x«ai 2 astugn t £ < pure* h . 

fe-oX. 01 9H12 ldfcwCte, 07~09X<20 
1 4-0 1 6 fc H«ttfl|j&£XfC<iH t iWBflPWftS 

[00 54 j xwBmtzisn&Mg&xjybit* m 

20)b*7*-^$# 1 9 3#T«S'-rt' H/I 1 9 0<D9\- 

®<7)®.mzmf8.ztix^s>zb. w&2(ov-mt* 

I 9 2 0£Tfr\ T*>>-rt' HI 1 9 0 
mZtLX^&Zkizbh. ZillzX*). T»5'-/l'F 

I I 9 0XttT»** 7*« 1 9 1 fc*WW*±»5'- 
^ HI 7 4 OWStetf^O^BfflW^T/hS < * 
oTH*. TW^-H'KJIl 9 0Zlt;±g|5^ 
-;PH«74rao^A'>'N , ^^yxc s h i e i d 

[ 0 0 5 5 ] 0 1 9tc^trt &*4aHStiBA£>« 
TSSx-^FJll 9 0X«TS5^ /rSl 9 1± 

8L Wt&Wstb UT«l6r*«ttlfflWiS- 5 5 
10^m2 (CADCiSimffl) T»*'-/l' 
HJI 1 9 OSf/Ji^x-^ Hit 7 4 fSfcO* -WW? 
«C S h , . i d = 5. 5p?Xh*). *»h*7fl» 
Rtif c = 2 2 3MHzt*^. fcfc'U T»^-;U 
HI 1 9 QRVlMis-lV HJi 7 4 RBaEttU 1 1 0 n 
mX'b*). Z<r>o*>. A l 2 o 3 KJ:6l&f£ti«9jg|llte 

52nmT*>0, 'J-H&fcStfTMR's-y HOffilate 
R H o a = 1 30QT'S>I.. S'-A'FJMft-Wt 

itWC**>T fcHHMBW-* . Wittto y H 
*7®m&.f ctif c=l / (2iR HC aC 

Shield) 

[0 0 56] 01 2X1/01 3*^B^f>*^J:d(C. SB 
2<?>\ZT*-)VmW 1 9 3<0^^>-f , ±8By-/WFS 
7 4 Ctf)Sg2c7) t'7*-^3£ft 1 9 3 1 S-H&fWcg. 
«W"* fc#>OS5 2 <D y - mW 1 9 2 (D-kXiiK TU^ 
-/PHJ1 1 9 0<97UBg«0{aSt»£$ftTV>|>354 Wj| 
ItWJBTIi, C s h , , , d #(S^81trOl 0. 2 P F 
5 . 5 P FfctSTLTfc 0 . ^y FafflRfttttttf 



ISffiOl 9 4kFC I*>A>3 68kFC I fc£*tfc*« 
(C|tU:l/CV>ft. 

[0057] -10114 OH/l^StCfcttl. Zcomolfi 

15^ l£3S 1 X«iS5 2 iOH^SS^^t H«"C* t . 
[ 0 0 5 8 3 _B=B Lfc IS 1 ~^4 OlBtfflHIMcfce vt 
{is yT/f 7 6(i, A 1 2 0 3 TJBlSSiVO* 

dcDStfJ-^gBXJi-a&SrA l 2 0 3 J:9!*«$ 
<y)(K^fgJS.tt$K fi?Hx«fS i 3 N 4 ,Co-rFe 2 0 

3 Cv7*-r h) X(iSio 2 T'$ji«-s,rt£j:9. 
v—^Hara^f-vA^^y^Cs h i e i d fcSfcfcfi 

[oo593$^>c±a i ~~m4 nmmmiz 

fcft&TM R«l«.7 2Xti 1 4 2 i^KJf £*fs < 
f XiiTMRS«fls7 2X(i 1 4 2«£$itT 

v^ib^oat*^* -yra7 1 $-if<-rs;t{cj:o 

T . -y 7 6 e>W*#±* <%h±o CflfflR 

•f-Si:, ;l^Hira-3f-v/NV^yxc s hie ,^ 

[0060 3 $^{ct^, JL»Lfc»l~»4*H«t» 
ttC*Jtt*TMR«lft7 2Xtil 4 2*^?£t^V^ 
StCfc^T . TU^-lVYmi 0X(±1 9 0(7)±ffitfflSr 

1 1 iZ X 0 . TS5x-/U H«Sl^±a5x-^ KJIIBI 

c s h , e i d tsfccftTS-eaifctfr*. 
s. 

[006 1 3 W±a^^S^!BtfcV^T(i, 2S«cr) 

i.«3tcOTMR#^OV^Ttaffl^Jtgt'$>2.. 

iSj^-rv^^S^jiOC P P-GMR^$r«St^C 
PP-GMR^ y FfcO^Tfc*<H«fc:aJWr«T* 

[0062 3 tXJ^fcWl^li^*irat«ipW 

tc^-r t <r>x& -5 r isswtc^-r t nnwt < , 
%h.®.-> x*min$mm¥fn$<7>$msxf*mi 

%M&lz£ ->X<n?>-mfeZixhl><r)X'bh . 
[00631 

{f. u-Hi9«c<oTSi5^-^H>i±(c^atsii?^ffi 

gPx-;l^ H mRX/±.U is-iV m fSlO * * n : s 9 s x C 
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[02] -ffiW=Srfitit$:W-ri.TMRS^X{i:CPP- 

[03] C I P-GMRS^#ffiES80T'S)l). 
[04 ] TMRSTpXIiCPP-GMRS^tSWHSS 
0T*&l>. 

[05] H4fcS?Lfc*ffll3»lCi3^T. ^-^H«BI 
mv'^fyAtfCs h , . , d = 6pF<7)%£Cfc 

[06] B4te*Lfc*«|g»fc:j3Vvc. S^-^HJBB 
[07] *?&fl<7)m l rgmBBt IT, TMRSSKR 

[08] 07<OA-AHBriB0-ej>£>. 
[09] 07<DB-B«Brffi0Tfc|.. 
[010] fi£5ft<0 T M RSSEBSESS^ "/ K»T»^-* 

[01 1 ] 01 OOB-BUBUfiHT**. 
[01 2 ] 35 1 ~S?4 OHM^Sort 
TMR\» HMtXtCta!*c7)^S-*tl)TMR^ y K£ 

[01 3 ] 01 2<Otra*8t»LT»fclHBHJ«tf>H- 
[014] *%W<?>&2cr>mMBBk LT, TMRS& 



[01 5] 014«)A-A»KBi0-C*>*. 
[01 6] 014tOB-BiSBfH0-C*)l». 
[017] *l£Hgco^3W||^®fcLT, TMRS}? 

[018] 01 7<OB-B|gBSE0T'*>i>. 
[019] **6flBO»4tf«aBB!llt tT. TMRH5I 
mm,**-/ HOTSCv— rt- h'/l, ±SB>— Fl&tPJ 

[02 0] 01 9OA-AtS8ffE0T'J>6. 
[02 1 ] 01 9<7)B-BmRm®T'$)Z>. 

7 0. 190 TV^-iPKJI 

71. 19 1 TSHr*-y7"JB 
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